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 Chapter 15 
 The Role of Science in Shaping Sustainable 
Business: Unilever Case Study 
 Sarah  Sim ,  Henry  King , and  Edward  Price 
 Abstract  Unilever is a leading example of a multinational company in the Fast- 
Moving Consumer Goods (FMCG) sector. Unilever has long been an advocate of 
sustainable business, using scientifi c assessment as the basis for its strategy and 
initiatives. Given its business, Life Cycle Assessment (LCA) is established within 
the company and there is a current focus on improving the methodology and scope 
of LCA. Recent developments include new approaches to fi ll data gaps for agricul-
tural ingredients and new impact assessment methods for assessing land use change. 
We have also adapted LCA approaches to inform corporate strategy and to engage 
a broad range of stakeholders both within the company and outside. The most recent 
and signifi cant example of this has been the use of product footprinting as an inte-
gral element of Unilever’s Sustainable Living Plan (USLP); currently over 2000 
products are footprinted annually across 14 countries. 
 LCA approaches will continue to play an important role in Unilever’s strategy. 
However, there is an urgent need to develop more predictive, regional/global level 
approaches that take into account the limited availability of many earth resources, 
the non-linearity of certain impacts and the absolute limits of sustainability. Several 
conceptual systems-level frameworks and theories already exist, but the Planetary 
Boundary (PB) approach has been selected as the most promising for developments 
in data, modelling and contextualization of environmental assessment. We have 
identifi ed the need for developments in informatics to exploit new data gathering 
approaches as well as new modelling initiatives utilizing Geographical Information 
Systems (GIS) mapping and ‘big data’ approaches. In particular, we see real value 
in developing a distinct and novel, ‘PB-enabled’ normative LCA approach to sup-
port product/service/sectorial decision-making. 
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1  Introduction 
 Unilever is a Fast Moving Consumer Goods (FMCG) company with over 400 
brands, operations in nearly 100 countries and sales in nearly every country in the 
world. Our products (foods, beverages, ice cream, home and personal care) are used 
2 billion times a day in over half the households on the planet. Our strategy for sus-
tainable growth sets out a vision for leveraging this global reach to improve health 
and well-being, reduce environmental impacts and enhance livelihoods. Unilever 
has long been a pioneer of sustainability, and throughout this journey, science has 
been the foundation for the company’s sustainability strategy and initiatives. As 
such, the focus of this chapter is not the business case for sustainability in Unilever 
(which can be found in Bell ( 2013a ,  b ); Lingard ( 2012 )), but an illustration of how 
science has helped inform and shape the company’s thinking on sustainability so far 
and also how we will continue to use science to help us think about future 
challenges. 
 To date, Unilever has relied on scientifi c methods based around Life Cycle 
Assessment (LCA) to guide and inform our sustainability decision-making and such 
approaches will continue to have an important role to play. However, LCA does not 
address all relevant environmental impacts; nor does it deal with each impact cate-
gory in an equally robust way. Therefore, there is an urgent need to develop more 
predictive approaches that take into account the limited availability of many 
resources, the non-linearity of certain impacts and the absolute nature of sustain-
ability as articulated in the planetary boundary concept. 
2  The Journey So Far 
 Life cycle assessment (LCA) is the preferred tool for many organizations to help 
them understand the impacts and performance of their products and services in a 
rigorous and scientifi c manner (Baitz et al.  2013 ). The LCA methodology was codi-
fi ed in the late 1980s/early 1990s through the work of SETAC and ISO. However, 
LCA is not a static tool and it is continually being evolved and improved to refl ect 
new science and to expand the robustness and scope of the environmental impact 
assessment. 
 The fl exibility of the LCA concept is one of its strengths; in Unilever, we have 
exploited this feature and in doing so helped inform and shape our environmental 
strategy over the past 20 years (Fig.  15.1 ). In the mid-1990s, Unilever developed the 
Overall Business Impact Assessment (OBIA) approach (Clift and Wright  2000 ) as 
a means to scientifi cally identify our priority environmental impacts and to inform 
the selection of key sustainability programs. Unlike traditional LCA which focuses 
on single systems, usually products, the OBIA approach can be used to assess the 
effects of all the individual products produced by a business for a given period of 
time, typically 1 year. The potential environmental impacts of the business are 
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 presented as a profi le or imprint and contributions are scaled (normalized) against 
annual global totals for each of the indicators and the economic size of the business 
(Clift and Wright  2000 ). By comparing the potential environmental impacts of a 
business to the economic size of the business, the OBIA approach helped to identify 
those areas where most benefi t to the global environment can be achieved. The 
insights arising from the application of OBIA led to Unilever focusing on three 
sustainability themes in the late 1990s and early 2000s, namely sustainable fi sher-
ies, including the co-creation of the Marine Stewardship Council together with 
WWF (Constance and Bonanno  2000 ), the Sustainable Agriculture Initiative 
(Unilever  2010 ) and the creation of institutions such as the Roundtable for 
Sustainable Palm Oil and the Sustainable  Water Initiative.
 Unilever continues to innovatively develop and apply LCA and life cycle think-
ing to help inform strategy and to engage a broader range of stakeholders both 
within the company and outside. At a product level, recent method developments 
and applications have included new approaches: to fi ll data gaps in agricultural data 
(Milà i Canals et al.  2011 ; Roches et al.  2010 ; Nemecek et al.  2012 ); to better rep-
resent the impacts arising from land use change (Flynn et al.  2012 ; Milà i Canals 
et al.  2013 ); to better represent the impacts arising from product disposal (Muñoz 
et al.  2013 ); and the application of new methods for assessing impacts related to 
water (Jefferies et al.  2012 and Van Hoof et al.  2011 ). In addition, we have devel-
oped approaches to conduct brand/portfolio footprints with examples of Knorr and 
Ben & Jerry’s (Garcia Suarez et al.  2008 ; Milà i Canals et al.  2010 ). LCA also 























 Fig. 15.1  Evolving development and application of environmental sustainability science within 
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deployed with its Brand teams to help them understand the sustainability impacts 
and issues of their brands and to identify sustainability marketing opportunities in 
the late 2000s (Gowland  2009 ). 
 The most recent and signifi cant example of the use of the LCA approach to guide 
sustainability strategy has been the use of product footprinting as an integral ele-
ment of Unilever’s Sustainable Living Plan (USLP) (Rigarlsford et al.  2010 ; UNEP 
 2015 ). The USLP footprint, which is an example of an organizational LCA (UNEP 
 2015 ) is based on a streamlined process that involves the defi nition of representative 
countries and products. Fourteen countries were selected on the basis of business 
parameters (e.g. annual sales and consumer habits) and environmental ones (e.g. 
carbon intensity of the electricity grid, waste management infrastructure and water 
scarcity). The business and sales in each country are then described by a series of 
representative products. Currently over 2000 products are footprinted annually and 
one of the key USLP objectives is to decouple business growth in sales from an 
increase in the footprint (Fig.  15.2 ).
3  Looking to the Future 
 As outlined in the previous section, to date our ability to think about sustainability 
has mostly focused around classical LCA, but we recognize the existence of global 
environmental limits; the earth’s systems are not behaving as we have designed our 
economic and social systems. ‘What is becoming apparent is that earlier assump-
tions about the stability, linearity, and reversibility of changes in ecosystems and the 
Earth systems fell short of what actually happens’ (Whiteman et al.  2013 ). 
Assessment of corporate decisions in this context cannot be wholly facilitated by 
 Fig. 15.2  Unilever 
sustainable living plan 
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traditional LCA approaches. Though these remain important, their focus on eco- 
effi ciency and relative sustainability will not be suffi cient. 
 The refresh of Unilever’s Sustainable Living Plan (USLP) in 2014 (Unilever 
 2014 ) articulates a desire to drive transformational change. There are three particu-
lar aspects to this: (1) helping to eliminate deforestation; (2) championing sustain-
able agriculture and smallholder farmers and (3) improving water, sanitation and 
hygiene (WaSH). This marks the start of a move towards more holistic, systems- 
level analysis and action to achieve a decoupling of growth and impact. Systems- 
thinking requires new concepts, approaches, methods and tools. These need to be 
predictive, point to early warning signals or non-linear relationships between 
growth and environmental impacts (Biggs et al.  2009 ; Barnosky et al.  2012 ; Sheffer 
et al.  2009 ,  2012 ; Wang et al.  2012 ), be spatially resolved and operational at differ-
ent scales of decision-making, but particularly portfolio, company and sectorial 
decisions (Fig.  15.3 ). Whilst clearly a ‘tall order’ when considering also the urgency 
with which we must act, Unilever has already begun efforts in this direction, for 
example, working with the Natural Capital Project at Stanford University to 
develop methodologies to help us understand the spatial dependency of Biodiversity 
and Ecosystem Services (BES) impacts associated with large scale agricultural 
expansion (as implied by the large and converging demand on agricultural raw 
materials from the foods, chemicals, energy and textile sectors). The research was 
set to explore possible nonlinear changes in environmental impacts which may 
arise from different amounts and spatial confi gurations of land use change, and 
which may be affected by corporate strategic sourcing decisions (Chaplin-Kramer 
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 Fig. 15.3  Systems thinking – implications for method development and data 
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 The need for such systems thinking and macro-level approaches, enabling us to 
predict and avoid unintended environmental consequences of growth and strategic 
choices (as discussed in Chap.  2 ), is amply illustrated by the example of biofuels. 
‘ IPCC (200 7) highlighted the large potential for biofuels to meet the growing energy 
needs as well as contributing to GHG emissions reduction, especially in the trans-
portation sector. Escalating oil prices and the uncertainty about sustained oil sup-
plies further added to the growing interest on biofuels’ (Ravindranath et al.  2009 ). 
As such, a number of governments developed policies and fi nancial incentives to 
encourage the production and use of biofuels. Unfortunately, large scale expansion 
of biofuel crops has led to land use change ( LUC ), notably the conversion of natu-
ral lands such as peatlands, forests and grasslands to the production of biofuel 
crops. ‘Studies have shown that the possible GHG emissions from the induced 
LUC can substantially infl uence the climate benefi t of biofuels production and use 
(Leemans et al.  1996 ; Schlamadinger et al.  2001 ; Fargione et al.  2008 ; Searchinger 
et al.  2008 ; Gibbs et al.  2008 ) […] Fargione et al. ( 2008 ) shows that land-use con-
version from native land-uses to biofuel crops leads consistently to signifi cant 
GHG emissions and a negative carbon balance, or carbon-debt, for many years’ 
(Ravindranath et al.  2009 ). 
3.1  Conceptual Basis for Developing Scientifi c Approaches 
 Several conceptual systems-level frameworks and theories already exist, such as 
 Ecological Footprint (Wackernagel and Rees  1996 ), Carrying Capacity (Rees and 
Wackernagal  1994 ) and ‘Limits to Growth’ (Meadows et al.  1972 ), but by far the 
most promising as a guiding concept for developments in data, modelling and con-
textualisation of environmental assessment is the Planetary Boundaries (PB) con-
cept (Rockström et al.  2009a ,  b ; Steffen et al.  2015 ). This concept stands out for a 
number of reasons:
 1.  The positive framing of a ‘safe operating space’ or an ‘earth system stability 
domain’ is helpful in a corporate innovation context. Planetary Boundaries 
fi rmly establishes the principle of ‘absolute sustainability’, attempting to set lim-
its on how much impact or change can be tolerated in various PB categories 
before boundaries are transgressed and the Earth system moves outside of the set 
of parameters that are deemed ‘safe’ for humanity (into a ‘danger zone’) and 
beyond which global change is likely to have profound negative consequences 
for us. However, unlike other concepts such as ‘Limits to Growth’, it does not 
make assumptions about human ingenuity in terms of technology. As noted by 
Steffen et al. ( 2015 ), ‘the PB approach is embedded in this emerging social con-
text [rapid increase in human pressures on the planet], but it does not suggest 
 how to manoeuvre within the safe operating space in the quest for global sustain-
ability.’ Rather we can view PB as presenting the context for transformative 
innovation. 
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 2.  For Unilever specifi cally, there is a strong  connection between this framing and 
the USLP transformational change agenda , particularly zero net deforestation 
(principally aligned to the land system change boundary) and improving water, 
sanitation and hygiene (WaSH) (particularly aligned to the biogeochemical fl ow 
and freshwater boundaries) (see Hague  2014 ). 
 3.  The PB focus and framing also  encourages predictive assessment , as opposed to 
descriptive or retrospective assessment, since the idea is to recognise the 
approach to boundaries so as to fi nd ‘risk-reducing interventions’ (Steffen et al. 
 2015 ) and avoid transgressing the boundaries. 
 4.  Planetary boundaries has received strong interest (with more than 60 peer- 
reviewed papers on the subject since the seminal Rockström et al. paper in 
 2009a ) and reasonably widespread acceptance, due to its  robust empirical base 
which draws on both Earth System and  Resilience Science. Clearly there is 
potential to improve quantifi cation for all nine PB categories and efforts are on- 
going in this regard (Carpenter and Bennett  2011 ; de Vries et al.  2013 ; Gerten 
et al.  2013 ; Mace et al.  2014 ), but ‘the approach guarantee[s] a higher degree of 
consistency and meaningful aggregation (commensurability) than composite 
indices’ (Whiteman et al.  2013 ) such as the ‘ Ecological Footprint […] which fail 
to fulfi l fundamental scientifi c requirements of validity and reliability (i.e. nor-
malization, weighting, and aggregation), and reveal a high degree of arbitrari-
ness’ (Böhringer and Jochem  2007 , in Whiteman et al.  2013 ). 
 5.  Finally, the concept aims to hold focus on these nine categories simultaneously, 
recognising the inter-dependencies between them: this imposes  limits to trade- 
offs in that temporal and spatial trade-offs could be considered within a PB cat-
egory but not between them (Murphy et al.  in prep ). Clearly this implies 
considerable space for the development of multi-disciplinary approaches. 
 The planetary boundary (PB) concept is increasingly being accepted as a science 
basis for understanding sustainability in business and government policy contexts 
(e.g. EU Sustainable Foods Policy development,  WBCSD Action 2020), although 
measurement and analysis of the actions advocated is required to provide assurance 
that actions will and indeed are leading to the right outcomes; or, otherwise stated, 
‘to quantitatively measure the role of companies within the decline [or maintenance] 
of Earth systems’ (Whiteman et al.  2013 ). ‘We therefore need more studies that 
analyse how the micro role of fi rms and industries interacts with a macro-view of 
the world informed by system dynamics in order to better address environmental 
externalities (Whiteman et al.  2013 ). Indeed this is the challenge: PBs are planetary- 
scale and “conceptual” and we need to fi nd ways in which they can be made opera-
tional at various geographical scales (local, regional and global) (see for example, 
Nykvist et al.  2013 ; Cole et al.  2014 ; Dearing et al.  2014 ) but particularly decision- 
making scales (product, portfolio, company and industry sector). This is where sci-
entifi c advance aligned to the PB concept is required. An early attempt can be seen 
at the sectorial scale with the ‘Mind the Science, Mind the Gap project’ (CDP et al. 
 2014 ), which proposes guidance on methodology to set science based GHG emis-
sions reduction targets in line with a 2 °C decarbonisation pathway. 
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3.2  Applying the Planetary Boundaries Approach for Business 
Decision-Making 
 There are, however, few such examples since the operationalization of PB is still 
immature. We argue for further methodological development to build on existing 
data gathering and modelling initiatives using new GIS-based mapping and ‘big 
data’ approaches e.g. Future Earth ( www.futureearth.org ) and the UK Centre for 
Agricultural Innovation in the area of agri-informatics and sustainability metrics 
(White  2015 ) in order to improve our ability to measure the PBs appropriately, but 
to do so in a ‘solution-focused’ frame. That is to say that even when risks, impacts or 
transgression of the PBs are uncertain, we still need approaches that will help to 
move the PB approach into day-to-day decisions as a matter of priority. For this 
reason, towards the end of 2014, Unilever’s Safety and Environmental Assurance 
Centre (SEAC) and the Centre for Environmental Strategy, University of Surrey, co-
hosted an expert workshop on this topic. The outcome is a ‘roadmap’ for how opera-
tionalizing the PB concept can be approached in practical decision-making. This is 
a ‘forward looking’ agenda for research and implementation in which we will pro-
pose a possible framework for progress (Murphy et al.  in prep ). In summary, the 
agenda includes the need for: (1) additional science to underpin each boundary, but 
particularly the biodiversity (now revised to ‘biosphere integrity’ in Steffen et al. 
( 2015 )), chemical pollution (now ‘novel entities’ in Steffen et al. ( 2015 )) and fresh-
water boundaries 1 ; (2) development or identifi cation of ‘rules of thumb’ that can be 
implemented rapidly; (3) normative debate for example around equity, human/soci-
etal values, governance, land use contests, lifestyle changes, etc. and; (4) tools for 
integrating the science in decision-making contexts. In particular, we see real value 
in developing a distinct and novel, ‘PB-enabled’ normative LCA approach to support 
the adoption of the PB concept in product/service/sectorial decision-making; this 
would be a complement to, and not a replacement of, existing LCA uses. 
4  Conclusion 
 It is evident that Unilever’s pioneering position in regards to sustainability is fi rmly 
rooted in our innovative application of, and commitment to, environmental sustain-
ability science. This has helped inform and shape the company’s thinking on 
1  These boundary categories were chosen as the focus for the workshop as they are of particular 
relevance to Unilever because of the types of products the company designs and markets (acknowl-
edging of course that due to inter-linkages between PB categories, all are relevant in some way or 
another to companies such as Unilever). In addition, we believe that (better) defi nition and consen-
sus of the planetary boundary for these three is particularly important since the boundaries are 
either missing entirely (chemical pollution/novel entities), challenging on the basis of scale 
(regional vs global) (all three), or indeed now considered to be ‘core PBs’ in a ‘two level hierarchy 
of boundaries’ (biodiversity/biosphere integrity) (Steffen et al.  2015 ). 
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sustainability and we will continue to use science to help us address future chal-
lenges. Currently, systems thinking remains in the margins of scientifi c develop-
ment, but increasingly this needs to be brought to the fore so that large companies 
such as Unilever, as well as governments, are better equipped to make choices that 
can drive transformational change. This implies even more intensive cross-disci-
plinary activity, merging elements from Environmental  Sustainability Science, 
LCA, Earth Systems Science,  Resilience Science and Economics for more holistic 
insights and business/policy relevant assessment tools. The emerging developments 
in big data, informatics, and the deployment of imaging technologies and informa-
tion systems to visualize earth systems will facilitate the move towards a more 
holistic understanding of environmental impacts and the sustainable management of 
Earth’s resources. 
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